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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OMOJOTUU TEOPETUYECKYI0 OCHOBY IJISl ONpPEICIICHUS
MOIXO0J0B K (opMHUpoBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJICH, COJEpIKAHUSA,
pe3ynbTaToB 00ydeHUss U TPEeOOBAaHWN K yPOBHIO IMOATOTOBKH BBITYCKHHUKOB, TOJOXEHHUS 00
o0IIMX LEeNsIX M MPUHIHUNAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbl CPETHETO
obmiero oobpazoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e€ 3HAYCHUWU B TIO3HAHWM KUBOW MPHPOABI U OOECNEYCHHH CYIIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOTrPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IENIx, 00 o0uieil crparerun o0y4eHus,
BOCIIUTAHHUS ¥ PAa3BUTUS OOYyYarOIIMXCS CpejacTBaMu YydyeOHoro mnpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHe 0
paszienaM U TemaMm, PEKOMEHIYEeMYIO MOCIIeI0BATEIbHOCTh M3YUYEHHUs Y4eOHOro marepuaia ¢
y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH 00pa30BaTENIbHOIO IMpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaroIIXCsl.

B mnporpamme mo OHOJOTMM Tak)Ke YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OO0y4YeHHS B (OPMUPOBAHUHU
OCHOBHBIX BUJIOB Y4eOHO-TI03HABATEIbHON IE€ATEIbHOCTH/yUeOHBIX AEUCTBUI 00yUaroUuXcs Mo
OCBOEHHUIO COJIEpP>KaHUs OMOJIOTMYECKOr0 00pa30BaHUsl.

B nporpamme mo 6uosnorun (10-11 kmaccel, 6a30BbIif YpOBEHb) peaiv30BaH MPUHIIHUII
MPEEMCTBEHHOCTH B UW3YYCHHH OWOJIOTHH, Oiarojmapsi 4eMy B HEW MPOCMATPUBACTCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, IICHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKaromen
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HaHWUI O CTPOEHUU KHUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
MPOIIECCOB B TpPOrpaMMe IO OWOJIOTHH YCIIEHO BHUMAHHUE WCIIOIH30BAHUIO IMOJYYCHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIsl PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHCIe: TPOGUIaAKTUKA
HACJICJICTBEHHBIX ~ 3a00JICBaHWUH  4YEJIOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU IIeIeCO00pa3HOro MOBEACHHS B OKPYXKAIOIIe MPHUPOAHOM cpele,
aHAJIM3a BIMSIHHUSI XO3SHCTBEHHOW JEATEIHHOCTH YEJOBEKAa HA COCTOSHHUE TPUPOTHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHs K MPUKIATHONW HAMPABICHHOCTH y4eOHOTO
npenaMera «bHOJIOTHS» MPOJAUKTOBAHO HEOOXOTUMOCTHIO 00ECIICUCHHS YCIOBUH IS PEIICHUS
OJIHOM M3 aKTyalbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Mpeanoiaraet
dbopMUpOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aTanTHPOBATHCS K M3MEHEHHUSM JTHHAMUYIHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
obOecrieunBaeT (GopMUpoBaHHE y OOyYAIOIMIUXCS TPEACTABICHUNA O HAydyHOW KapTHHE MHpa,
pacmupseT ¥ 0000MaeT 3HaHUS 0 )KUBOU MPHUPOJIE, e€ OTINIUTEIIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHMW3aIllMil M OHBOJIOLHU, CO3MaET YCIOBHUS JUISA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
dopMupoBanusg (YyHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHoro odpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, [ICHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJE U YEIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATENBHBIX U
Pa3BUBAIOIINX 33/1a4 CPEAHEro o0IIero oopazoBaHus, colanu3anuu odyJarommxces. M3ydenue
Ouoaorun obecrnieunBaeT YCIIOBUS TUTS (hopMupOBaHHS HUHTEIICKTYJTbHBIX,
KOMMYHHKAIIMOHHBIX U HWH(POPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYPBHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTHYECKUX 3HAHUHN C TPEJCTABIICHUSIMU W3 JIPYTUX YYEOHBIX MPEIMETOB, B
9acTHOCTH, (pu3uku, Xumun u reorpadur. Ha3BaHHBIC TONOKEHUS O PETHA3HAYCHUH YIEOHOTO



npenmera «buonorus» cocraBUiM  OCHOBY Ul ONpENENeHHs MOAXOI0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €r0 COACPKaHUS, IPEACTABICHHOTO B IPOrpaMme Mo OMOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYLIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO IMOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIUECS TOJKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMBbIe ISl (POPMUPOBAHUS OOIIEH KyJIbTYpbI, ONPEACISIONe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKON nesTenbHOCTH. Ocob0e MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT DJJIEMEHTBHl COJEPIKAaHUS, KOTOpPhIE CIy>)KaT OCHOBOW it  (OPMHUpPOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHUsl.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuaiga B MporpaMMe Mo OuoJIoruu
OCYIIECTBIIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX OCOOCHHOCTAX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOM OpraHu3aluyd MU 3BOJIIONMU. B COOTBETCTBUM € 3TUM B
CTPYKType y4eOHOTO npeaMera «BHONOTHs» BBIIEICHBI CICIYIONINE CONEpKATeIbHbIC JINHUU:
«buonorus kak Hayka. MeToabl Hay4yHOTro Mmo3HaHus», «KieTka kak Ouonornyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cuctema», «Cuctema U MHOroo0pasue OpraHMuecKoro Mupay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IIPUCYILIUE UM 3aKOHOMEPHOCTH.

Lens u3ydyenus: yueOHoro mnpenmera «buomorus» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JIEUCTBHI B
OTHOIIEHUH O00OBEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IIUYHBIX KU3HEHHBIX TPOOIIEM.

Hoctmwkenne 1enu M3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOIMUX 3a1ayu:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBbl 3HAaHUW O OWOJOTHYECKUX TEOPHsIX, YUYEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3aX, MpaBUiaX, CIyKallMX OCHOBOHM sl (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTUHE MHUpa, O METOoJaX HAy4yHOIro ITO3HAHUS,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOEHHOCTSX KHMBBIX CHCTEM Pa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIONTUXCS] OTKPBITUSX U COBPEMEHHBIX HUCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CIOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3IJISJIOB,
UJEeN ¥ MOJIXO0/I0B K U3YyUEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTAaHOBJICHHE Yy oOydJarouuxcsi oOmeld KyJIbTypbl, (DYHKIIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHWM U OMBITA, TTOJYYEHHBIX MTPU U3YYCHUHN OUOJIOTHH;

dbopMupoBaHrUe y OOYyYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAHUN B MPAKTHYECKOW JEATEIHPHOCTH YEJIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUAX
TEXHOJIOTHI U arpOOHOTEXHOIOTHIA;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIOBEKOM >KHBOW MPUPOJIHI,
HE00X0IUMOCTH OEpeKHOTO OTHOIICHUS K Hel, COOMIOICHHS AITHUECKUX HOPM TPU MPOBEACHUN
OMOJIOTHYECKUX UCCIIEIOBAaHU;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JJIsl TIOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJBTYPHI, 1J1s GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHWU U YMEHUN B TMOBCEJIHEBHON JXU3HU TS OIEHKH
MOCJIC/ICTBHI CBOEHW NIEATETLHOCTH TIO0 OTHOIICHHWIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONIOICHHE Mep MPOPUITAKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCS O0S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOSIIUM B COCTaB MpeIMETHOW oOiactu
«EcTecTBEeHHO-HAYYHBIE PEIMETHD).



Jlis n3ydyeHust Onosioruy Ha 6a30BOM YPOBHE CPEIHEro 00IIero oOpa3oBaHUsl OTBOIAMTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHUECKUMH U JIPYTUMH
€CTECTBEHHBIMM Haykamu, ¢uiocoduei, 3THKOH, 3cTeTUKOM U mpaBoMm. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAY4YHOH KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.

Mertonbl I03HAHUS KUBOW IPUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJIacCU(UKAIIUsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

TaGnuupl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IIPUPOABIY.

JlabopaTopHble M IpakTHYeCKHEe PadOThI:

[Tpaktuyeckas pabora Ne 1. «lMcmomnb3oBaHue pas3IMYHBIX METOJOB IpPU H3YUECHUHU
OMOJIOrN4eCKUX 0O0BEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owmonornu. OTIuuue >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU TPUPO/BI.

CpolicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIH, OPraHU3MEHHBIM,  MOINYJALHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE0IeHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3aluy KUBOU
IIPUPOABDY.

O6opynoBanue: moaens Mosiekysbl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XHAMHMYECKMH  COCTaB  KIIETKH. XHAMHYECKHE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHbIE BEILIECTBA.

@YHKIMM BOJABl M MUHEpPAJbHBIX BellecTB B KieTke. [loanep)kaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 0€IK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIeKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPyKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHknu GEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuuss  (epMeHTOB  OT
HEOPraHMYECKUX KaTaJInu3aTOpPOB.

VYrneBoabl: MOHOCAXapH/ibl (TIII0KO03a, pubo3a U J1e30KCHprd03a), Aucaxapusl (caxaposa,
JaKTO3a) W TMoJMcaxapuibl (Kpaxmal, TJIMKOTeH, LeJUIoao3a). buomorndyeckue (yHKUUU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GpyHkunu aunuaoB. CpaBHEHUE YTIIEBOAOB, OEIKOB M JIMIHIOB Kak
HMCTOYHUKOB SHEPIHH.

Hyxneunossie kucnotsl: JITHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT.
Crpoenue u ¢yuxuun JJHK. Crpoenne u ¢dynkuuun PHK. Bunet PHK. AT®: crpoenue u

byHKUIMN.



[utonmoruss — Hayka o kjerke. KietouHas Teopuss — mpuMep B3aUMOJCUCTBUS UIEU U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3Y4YEHUS KIIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CHCTeMa CHHTE3a Oelka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrnEe 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ oOpraHOU[IBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaxku, mmzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IUIacTUlbl. [IpoucxoxkaeHue MHUTOXOHAPUM W IUIACTHA.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA LIEHTP, LIEHTPUOJIH,
PECHUYKHU, KIYyTUKH. DyHKIMM OPraHouI0B KIETKHU. BritoueHus.

Anpo — perynaropHblil neHTp KiaeTku. CTpoeHue sijipa: aaepHas o00ji0uKa, KaproIiazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIECY,
«Pacnpeenenre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuubr u cxemsl: «Ilepuoanyeckas TaOiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «buocunres 6enka», «CTpoeHue MoneKyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHue sykapuoTuuecKou
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKI», « CTpOCHHE siIpa KIETKI», « Y TIEBOABDY, «JIUmuasn.

OO6opynoBaHue: CBETOBOW MMKpPOCKOM, 00OpYyJIOBaHUE Ui NPOBEACHUS HAOIIOJICHHMH,
U3MEpPEHH, IKCIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHbBIX, KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PAdOThI:

JlaGopatopHasi pabora Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH ()epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydyeHHe CTpOEHMS KIETOK pacTE€HHWH, *XMBOTHBIX MU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE».

Tema 4. JKusHenessTeIbHOCTh KJIECTKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIMS (IJIaCTHUECKUH OOMEH) u
JTUCCUMUIIALIUSA (HEPreTUYeCcKHii 00OMeH) — IBe CTOPOHBI €MHOTO Tpolecca MeTabonusma. Poib
3aKOHOB COXPAaHEHUS BEUIECTB U SHEPTUHU B MIOHUMAHUHU METa0O0IU3Ma.

Tunbl oOMeHa BemiecTB: aBTOTpOGHBIA U rereporpodHbiif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakuum doTtocuHTe3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUYCHUE (POTOCHHTE3a /IS KU3HH Ha 3emuie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XemocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HaUYeHHWE XEMOCHHTEe3a JJIs KU3HH Ha
3emuie.

DHepreTuyecknii oOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIICICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u



ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIXxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cuHte3 PHK. Tpancnsiusa — 6uocuaTe3 Oenka. Drtanbl Tpancasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie QopMbl ku3HM — BHUpYChl. Mcrtopus otkpeitus BupycoB (/. .
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIAa BUPYCcOB. bakTepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc nMMmyHoedunTa yeioBeka

(BUY) - Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHINIHS, peBEpTaza W UHTErpasa.
[TpoduiiakTrka pacpocTpaHEeHUs] BUPYCHBIX 3a00JICBaHUIA.
JleMoHCTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbl  mutaHus», «Merabomuam»,  «MHTOXOHAPHUS,
«JHepreTuueckuii oomMen», «Xmopormnact», «Dotocunrtes», «Crpoenne [JHK», «Crpoenue u
¢yHKuuMOHMpOBaHME TeHay, «CuHre3 Oenka», «l'eHeTmueckuit kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbIH 1uka Bupyca CIIHMla, Oaxrtepuodaray,
«Pennmukanus JJHK».

Ob6opynoBanue: monenu-anmukanuu «Yasoenue JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHHE KIETKN», MOjieb cTpykTypsl JIHK.

Tema S. PazMHoOKeHMe M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounelid 1uki, WiaM KU3HEHHBIM 1uki kinetku. MuTepdasa u muto3. Ilpouecchl,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op — KapuOTHUIl. JMIIOMIHBIMA W TalIOWAHBIA XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTtonoruyecknue OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAIBHOTO Pa3BUTHUSA
OpraHNU3MOB.

Jenenne xnetrkn — muro3. Crazum muto3a. IIpomecchl, NMpoucXonslIMe Ha Pa3HbIX
CcTaugIX MUTO3a. bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpraHW3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHuE,
BETE€TaTUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIHH.

[TosoBO€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

Meito3. Cranun Mmenosa. IIpomecchl, nmpoucxoasmmue Ha cragusax menosa. IloBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK Y *KHBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3ouj,
AHIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHs SAHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JApPOOJIEHHE, TracTpyJsAlus,
opranorenes. IloctamOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOJCTBA.

Poct u pazButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaluu
pa3BUTHSL.

JdemoHcTpanuu:



Tabmunp! u cxembl: «DOpMbI pa3MHOKEHHSI OPraHU3MOBY, «J{BOIHOE OIIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHU», «BererartuBHOe pa3MHOXKEHUE pacTeHUN», «llelleHne KIEeTKU
Oaktepuii», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KIeTOUHBIH UKD,
«Penmukanus THK», «Mwutosy», «Menos», «lIpsamoe u HenpsMoe paszButue», «l'amerorenes y
MJIEKOIIUTAOIINX U YeJIOBEKa», «OCHOBHBIE CTaIUN OHTOTECHE3a).

O6opyoBaHHe: MHUKPOCKOI, MHUKpornpenaparbl «CrepMaTo30Mibl MIIEKOIUTAIOLIET0,
«Sineknerka miekonutaromero», «KapnokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJieNb-anInKanus «/Jlenenue kietkn», moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

Jlaboparopuas pabora Ne 3. «HabmoieHue MuTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
FOTOBBIX MUKPOIIPENapaTax».

Jlabopatopuast pabora Ne 4. «M3ydeHwe CTpOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopuss pasButus reHetuku. Ponbs nuronorun u
HMOpHUOJIOTUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCuiicKkuX U 3apyOeKHbIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHEeTUKH (TUOPUIOIOTUYECKUIl, IUTOTEHETHUYECKUN, MOJIEKYIIpHO-
reHeTuyeckuii). OCHOBHbIE F€HETUYECKUE MOHATHUS. ['eHeTnyeckass CMHMBOJIMKA, UCTIOIb3yeMasl B
cXemax CKpellUBaHuM.

3aKOHOMEPHOCTH  HACJElOBaHUS  IPU3HAKOB, yCTaHOBJIEeHHble [.  MeHnaenem.
MounorubpunHoe cKpermBanue. 3akoH equHo00pa3us TuOpUI0B repBoro nokosneHus. [Ipasuno
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
LluToreHeTHUeCKUEe OCHOBBI JUTMOPUIHOIO CKpELIMBaHMSA. AHAIU3UPYIOIIEe CKpelMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS sl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruleHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuenjieHHOMY
HacJe10BaHNI0 TeHOB. HapylieHue cluerienns TeHOB B pe3ysibTaTe KPOCCUHTOBEpa.

XpOMOCOMHasl TEOpUS HACIIEACTBEHHOCTH. | eHETUUECKHnEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/ieleHHe 10Ja. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsle M TeTeporaMeTHbIE OpraHu3Mbl. HaciienoBaHue NPU3HAKOB, CIEIUIEHHBIX C
TOJIOM.

N3meHunBOCTh. BUibl N3MEHUMBOCTHU: HEHACIIECTBEHHAS U HAacIeACTBEHHasd. Ponb cpenpl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTepUCTHKA MOIU(PUKALMOHHOW HW3MEHUYMBOCTH.
BapuanuoHnHslil pan n BapuanuoHHas kpuBas. Hopma peaknuun npusHaka. KonnuecTBeHHblE 1
KaueCTBEHHbIE MIPU3HAKU M UX HOopMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnenctBenHas, My reHOTUNINYECKAs, N3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u moJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUMBOCTH. MyTallMOHHas
u3MeH4nBOCTh. Kiaccu¢ukaiuss MyTaluii: TeHHblE, XpPOMOCOMHBIE, T'€HOMHble. YacToTra U
NpUYMHBI MyTaluil. MyTarensble GakTopbl. 3aKOH FOMOJIOTMYECKUX DPSIIOB B HACIEICTBEHHOMN
n3MenunBocty H. . BaBuiosa.

BHesniepHast Hac1e/1ICTBEHHOCTh U M3BMEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOJBI TE€HETHUKH YEJIOBEKA!
TE€HEATOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OHOXMMHUYECKUN, MOJICKYJISIPHO-
reHeTuueckuil. COBpEMEHHOE OIIpPE/EICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHUIUpPOBaHKUE, B ToM yucie ¢ nomomipio [1[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacroiOkKEeHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.



[TpuHUIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICYCHUS T€HETHYECKHUX
Oone3Hel. MeauKO-reHETUUECKOE KOHCYJIbTHPOBAHHWE. 3HAUEHHE MEAMLIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 UTOTEHETHYECKas OCHOBAY,
«3aKOH pacIIeIJIEeHUs] M €ro IMTOI€HETHYECKass OCHOBa», «3aKOH YHUCTOThl TrameTy,
«lurnbpuanoe ckpeumBanue», «lL{uronornueckue OCHOBBI AUTHOPUTHOTO CKPEUIUBAHUSY,
«Merio3», «B3aumMoaencTBie ajmielIbHbIX T'€HOB», «['eHeTnueckne KapThl paCTEHUM, JKUBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl dYenoBeka W OKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHYUBOCThY, «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynmn KpoBu», «MyTalloHHas
WU3MEHYUBOCTDY.

O6opynoBanue: Monenu-anmukanuu «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JOMHUHHUpOBaHME», «JlurmbpuaHoe ckpemuBaHue», «llepekpéct xpomocom», MHKPOCKON U
Mukpormnpenapar «Jlposoduna» (Hopma, myranuu GopMbl KPbUILEB U OKPACKU Tena), repobapuit
«I"0pox OCEBHOW».

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Jlaboparopuas pabota Ne 5. «M3ydueHne pe3ysibTaTOB MOHOTUOPUTHOTO U AUTHOPUITHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENIapaTaxy.

Jlaboparopuas padota Ne 6. «M3yueHre MOAMPUKAITMOHHON H3MEHYUBOCTH, TOCTPOCHHE
BApUALIMOHHOTO Ps1/1a U BAPUALIUOHHON KPUBOI.

Jlaboparopnas pabora Ne 7. «AnHamu3 wmyranuid y JApo30ouiibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpaxTrueckas padota Ne 2. «CocTaBiieHue U aHaIU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka U TIpoliecc. 3apok/IeHUe CelIeKIUu U goMectukanus. Yuenue H. U.
BaBunoBa 0 1EHTpax MPOUCXOXKIACHUS U MHOro00pa3us KyJIbTYpHBIX pacTeHuil. L[eHTpbI
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHbIE METOJIbl CeNeKIMU. MacCoBbI M MHAMBUIYAIbHbBIM OTOOpBI B CENEKLUU
pacTeHuil u xKUBOTHBIX. OlleHKa 3KCcTepbepa. bIu3KopoICTBEHHOE CKpeIUBaHUEe — UHOPUAMHT.
Uucras nuHusa. CkpemmuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnam ruUOpUaHAsS CHIIA.
HepoactBennoe ckpemuBanue — ayTOpuaunr. OtnanéHHas rubpuauzanus U e€ yCrexw.
HckyccTBeHHBIM MyTareHe3 W IMOJIYy4Y€HUE TMOJIUIUIOWI0B. JIOCTHIKEHMSI CEeNEeKUUU PacTEeHUM,
KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buorexHonoruss kak oTpacib NpPOM3BOACTBA. ['€HHas HHXEHepus. OTanbl CO3AAHUSA
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kiierounas wumxenepus. KnetouHnsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHUil. KiloHMpoBaHe BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
TFeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpersr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. l1BaHoB.

Tabmupel u cxembl: Kapta «LleHTpbl NMpPOMCXOXKIEHUS M MHOT0OOpasusl KyJbTYpPHBIX
pacteHui», «llopoabl ToOMalIHUX KMUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Paborer akagemmka M. @. WBanoBay, «l[lomumionaus», «OOBEKTHI
ounorexHonorun», «Kiaerounele KylabTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TIEPEHOC
TE€HOB, XPOMOCOMY.
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OO6opynoBaHue: MyJSKU IUIOAOB U KOPHEMJIOJOB TUKUX (OPM U KYJIBTYpPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sICTBEHHBIC PACTECHUS.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

Okckypeusi « OCHOBHBIE METO/BI M JIOCTHIKEHUS CEJIEKLMU PACTEHMM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03SICTBO, J1a00PaTOPUIO arpOyHUBEPCUTETA UM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbuIkM BO3HMKHOBEHHUS 3BOJIIOLIMOHHONW TEOPUU. ODBOJIIOLMOHHAS TEOpUS U €€
MecTO B Orosoruu. BiusHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMU U APYTUX HAYK.

CsugerenbcrBa »Bonmonuu. [laneoHTonmornyeckue: mOCIEAOBATENbHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETONUCH, TIepexoaHbie (opMbl. bruoreorpaduueckue: cxoiacTBo
U paznuune GayH u Giop MaTEPUKOB U OCTPOBOB.

DOMOPHOTIOTHYECKUE: CXOJICTBA M Pa3IM4yUsl dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIIOTUYHBIE, pPYyAUMEHTapHbIC OpraHbl,
aTaBU3Mbl. MOJEKYyJIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHM3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0OJIMYECKUX ITyTEH Y BCEX OpPraHNU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HMKHOBEHHS JapBUHHU3MA.
JBukyuiye Cuiibl SBOMIONMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TMpU
OTPaHUYEHHOCTH PECYpCOB, HEONpEeNes€HHAas H3MEHYMBOCTh, OOpb0Oa 3a CyIlIeCTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bosmonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkpoaontonus. [Tonmynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuxyuie cuibl ((akTopbl) 3BOJIOLUUU BUJOB B mpupoje. MyTallmoHHBIN Mpolecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsuuoHHble BONHBI W Jpeld reHoB. Mzomsauus u
MUTpaIus.

EcrectBeHHblif 0TOOp — Hampapistomuil ¢aktop 3BostoLKU. DOpPMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yJibTaT 3BoItoIUH. [Ipumepsl npucnocoOnenuit
y opranu3MoB. ApoMop(}o3bl U UANO0ATATITALIAHN.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpaguyeckoe, 3K0JI0rHuecKoe.

Maxkpoospomonus. @opMbl 3BoOIIOIMK: (UIeTHYeCKas, JUBEpreHTHas, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMocCTh 3BOMTIOIHH.

IIpoucxoxneHne  OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crienann3amnus. AJanTUBHAS paIdaus.
JleMoHCTpanum:

IToptpetsr: K. JIunnen, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepiios.

Tabmumpl w cxembl: «Pa3BUTHE OpraHWYecKoro Mupa Ha 3emie», «3apoJbIIn
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukcy, «®DopMbl OOppOBI 3a CYIIECTBOBAHHEY,
«EctectBennbiii  otOOp», «MHOTOOOpasme CcopToB pacTeHuit», «MHoOrood6pasue MMoOpos
YKUBOTHBIXY, «JTomynsumy, «MyTarmonHas U3MEHUYUBOCTDY, «Apomopdho3bDy,
«Mmnoamanranum», «OO0mas nereHepanusy, «JBmwKyme cuiibl 3Bomonum», «Kapra-cxema
mapmipyTta mytemectBus Y. lapeuna», «bopsba 3a cymectBoBaHuey», «lIpucmnoco0neHHOCT
opranu3mMoBy, «I'eorpaduueckoe BuI000pa3oBaHuE», « IKOJIOTHIECKOE BHI000pa30BaHUEY.
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O6opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, HA0Op TUIO0B U
ceMstH, KoJutekuus «IIpumepsl 3aIIUTHBIX TPUCTIOCOOJICHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HAIpPAaBIICHUS IBOJIOLUNY», 00bEMHAs MoJielb « CTPOCHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

Buoreorpaduyeckas kapra wmwupa, KoieKius «@DOpMBI COXPAaHHOCTH HMCKONAEMbIX
JKUBOTHBIX U PACTeHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», BiIa)KHbIE MpenaparThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHKporpenapar «Jlpozodmiay (HOpMa,
MyTaluu GOPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble U NIpaKkTHYecKHue padoThl:

JlaboparopHuas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «OmmcaHue TNPUCIIOCOOJIGHHOCTH OpraHm3dMa ©u ¢
OTHOCHUTEJIBHOT'O XapaKTEP».

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHble MpeACTABICHUS O 3apOXIACHUU XKU3HU. HayuHble runore3sl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 M IMaHclepMus. XuMudeckass 3BONIOLUS. AOHWOTEHHBIM CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMUYECKOU 3BoJronnK. HavanbHble aTansl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKIETKU. [lepBbie KIeTKH U HX
sBoOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIIIT AKHUBBIX OPTaHHU3MOB.

Pa3Butne >xu3Hu Ha 3emse 1o 3paM U nepuoaaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUN, OpPJTOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYTOJIbHBIH, IEPMCKUI.

Me3so30iicKas 3pa U €€ epruoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas apa 1 €€ nepuo/ibl: MajgeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M IeoJIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pPACTUTENBHOIO M XUBOTHOIO MHpa. Apomopdo3bl y pacTeHH U >XKUBOTHBIX. IlosBieHwue,
paciBeT ¥ BBIMUPAHUE TPy KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoOro Mupa Kak OTpa)K€HUE HBOJIOLHUUA. OCHOBHBIE CUCTEMATHUECKUE
TPyl OPraHU3MOB.

OBonronusl 4elnoBeKka. AHTpPONOJIOrus Kak Hayka. Pa3BuThe NpencTaBIeHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo bl M3yueHus: aHnTpornorenesza. CxoAcTBa U pa3Iudusl 4eaoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuwxymme cunsl  ((paxTopel) aHTpomoreHesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBJIEHUE OPYIUil Tpya, MBILIEHHE,
peub.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, UEIOBEK yMEIbIi,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepTranbckui, Yenoek pasymublid.  Haxonkn
HCKOIIaeMBIX OCTaTKOB, BPEMs CYILECTBOBAaHUS, 00JacTh pacnpocTpaHeHHs,, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckue pacbl. OCHOBHbIE OOJIBILIME pachl: €BpONeOuaHas (€Bpa3uiickas), HErpo-
aBcTpajioujiHas  (9KBaTOpUAbHAsA), MOHTOJOMJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
OPUCHOCOOJICHHOCTH TPEACTAaBUTENEH UeNOBEYEeCKUX pac K YCJIOBUSM CYHIECTBOBAHMA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

TabGmuupl u cxemsl: «Bo3HukHOBeHHe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYecKOro
mupa», «PacrurenpHas kietka», <« KuBoTHas kieTtka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl CUCTEMAa OPraHUYECKOro MHupa», « CpaBHEHHME aHATOMUYECKHX YEPT CTPOEHUS
YyelloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HAaXOJ0K
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IPEKOB COBPEMEHHOro uejoBeka», «JlpeBHeimme moan», «peBHue moam», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeuecKkre pachl».

Ob6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJONUTEKA,
NUTEKaHTpONa, HeaHJepTalblia, KPOMAaHbOHIIA), CICTIKH WJIM M300pa)KeHUs KaMEHHBIX Opyaui
MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIIEphl, pyomia, ckpediia), TeoXpoHOJIOTHYecKas TabJuIia,
KoJueKus «@opMbl COXPAHHOCTH UCKOIIAEMBbIX )KMBOTHBIX U PaCTEHUII.

JlaGopaTopHble H NpaKkTH4YecKHe padoThbI:

[TpakTdeckast padota Ne 1. «M3ydeHne MCKOMAEMBIX OCTATKOB PACTCHHUH U )KHUBOTHBIX B
KOJUTCKIIASX).

OKCcKypeusi «9BOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHBIM WM
KpaeBeIUECKUIN My3€il).

Tema 3. Opranu3msl 4 OKpYy:Kawoas cpejaa.

Okonorusi Kak Hayka. 3agaud H pa3feNbl AKOJOTHH. METOAbl SKOJIOTHYECKHUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IyIIHAs,  I[OYBEHHas,
BHYTPUOpPraHU3MEHHasl.

Oxonorudeckue ¢akrtopbl. Knaccudukanus skonoruueckux (hakTopoB: abHOTHYECKHE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eliCTBUE SKOIOTUIECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotnueckue  (QakTOpel:  CBET, TEMIleparypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucniocoOneHust OpraHu3MoB K AeHCTBHIO a0NOTHYECKUX (PaKTOpOB. buosornueckue puTMsl.

buotnueckne  Qaxtopel. Bumbpl OHMOTHYECKMX  B3aUMOJICHCTBUIN:  KOHKYPEHLIHUS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyaJn3M, KOMMEHCATN3M
(KBapTUpPAHCTBO, HaXxJeOHUYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OMOTHYECKHX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPAKTEPUCTUKH MOMyIsAuu. OCHOBHBIE IIOKA3aTeIW IOIMYJIALHNU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJAAEMOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauus. JuHamuka
YHUCJIEHHOCTHU NOIYJISIIUU U €€ PeryJIsIusl.

JdemoHcTpaumuu:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabmuupl u cxemsl: kapta «[Ipupoaubie 30861 3emnny, «Cpeasl 0OUTaHUS OPraHU3MOB),
«Dotonepuoguzm», «llomynsauum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IOMYJIALUU
uH(y30pun-Tyhpenpkny, «Ilumessble nenm.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
OoOUTaHUS.

JlaGopaTtopHnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[1oacuér MIOTHOCTH MOMYJISAIUA Pa3HBIX BUIOB PACTCHUI».

Tema 4. CooO1ecTBa U IK0JIOTHYeCKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolleHO3a:  BMJOBaf,
MPOCTPAHCTBEHHAs, Tpopuueckas (nmuuienasi). Bunpi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucteMbl (dkocuctemsbl). [loHsTHE 00 dKOCHCTEME M OUOTEOIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TPOAYLEHTbl, KOHCYMEHTBHI, pEIyLEHTHI.
KpyroBopor BemecTB M MOTOK SHEpruuM B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE MOKAa3zaTeNM SKOCUCTEMBbI: OHoMacca,
OPOAYKIHUSA. DKOJOTMYECKHE MHpaMHJIbL: TPOJYKIHH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETYJILusl, pazButue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO Jieca.
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AHTPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3kocucTeMbl. buonoruueckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasnoobpasue kak ¢akTop ycroiiunBocTH skocucteM. CoxpaHeHHe OHOJIOTHYEeCKOro
pa3zHooOpa3us Ha 3emiie.

Yuenue B. W. Bepnaackoro o Ouocdepe. I'panunibl, coctaB U CTpyKTypa Omocdepsl.
XKusoe BemectBo u ero QyHkuumu. OcoOeHHOCTH OMoOchepbl Kak TI00aTbHOW IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecue U oOpaTHas cBsi3b B Ouocdepe.

KpyroBopoTbl BemecTB M OHOT€OXMMHYECKHE LHKIBI 3JI€MEHTOB (yriiepoaa, a3zoTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emmau. AHTpONOreHHbIE U3MeHeHus1 B Ouocdepe. ['mobdanbHbIe
9KOJIOTHYECKUE TPOOIIEMBI.

CocyiecTBOBaHHE MPUPOIBI B YeioBeuecTBa. CoxpaHeHue OMopa3Hoo0pas3msi Kak OCHOBA
ycroiunBoctu 6uochepsl. OCHOBA pallMOHAIBHOTO YIPABICHHS MPUPOJHBIMU pecypcaMu U HX
UCIOJIb30BaHue. JlocTukeHust OMONIOruM U OXpaHa MPUPO/IBIL.

JdeMoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmunel u cxemsl: «[lumessie nenu», «bruoreHos: coctaB u cTpykrypa», «lIpupoaHsie
coobmiectBay, «llemm mnuraHus», «OKoNOTMYECKas mMupamuaa», «buochepa u UenmoBex»,
«IJKocUCTeMa MIMPOKOJIUCTBEHHOTO Jeca», «IJKOCHUCTeMa XBOMHOro neca», «buoreHos
BOoOEMay, «ArporeHo3», «lIpuMepHbIe aHTPONOTCHHBIE BO3ACUCTBUS HAa TPUPOLY»,
«BaxHeiiline MCTOYHUKHU 3arps3HEHHs] BO3JIyXa W TPYHTOBBIX BOi», «[louBa — BaxHeimias
cocraistromas onocheps», «PakTopsl Aerpaganuu nousy, «I[lapHUKOBEIA d3PherT, «DPakTophI
paZroaKkTUBHOTO 3arpsa3HeHust ouocdeps», «Oomas ctpykrypa 6uocheps», «Pacmpocrpanenue
KU3HU B Omocdepe», «O30HOBEIN dkpaH Ouochepsl», «Kpyrosopor yriaepoma B Ouocdepey,
«KpyroBopot a3ora B mpupojie».

ObopynoBanwue: MO/IEITb-aNTLTIKATIHST «TunmaHble OHMOIICHO3BD», repOapwii
«PactutenpHble  coobOmiecTBa»,  koyiekuuu — «buomenos», «Bpemurtenu — BakHeHmmx
CENIbCKOXO3SUCTBEHHBIX ~KYJIBTYp», TepOapuil ¥ KOJUIGKIMH pACTeHUH W  KUBOTHBIX,
NPUHAAIEXKAIINE K pa3HbIM 3KOJOTMUYECKUM IpynnaM oxHoro Buja, KpacHas kaura Poccuiickoit
Deneparuu, N300paskeHNsI OXPAHIEMBIX BHIOB PACTEHUI U KUBOTHBIX.
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INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4JarIUMUCS TIPOrpaMM CpeHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOCHHMS NpenMera «buonorus» BblIEIEHbI
CIEIYIOIIME  COCTABJIAIOIIME: OCO3HAHME OOyYaroIIMMHCA  POCCUHCKON  Ipa)<IaHCKON
UJEHTUYHOCTU — TOTOBHOCTM K CAaMOpPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOINPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOY4YeHHWIO OWOJIOTHH, IEJICHANPABICHHOS pa3BUTHE BHYTPCHHHX
yOXKICHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPHUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOyYarouuxcsi pyKOBOACTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, NPHUCYLIUMU  CUCTEME
OMOJIOrMYEeCKOro 00pa30BaHMs, HAIWYUE SKOJOTUYECKOTO TPABOCO3HAHUA, CIOCOOHOCTU
CTaBUTH LI€JIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JlugHOCTHBIE pe3yabTaThl OCBOCHMS TpeaMeTa «bHOJIOTHS» JOCTUTalOTCsl B €IMHCTBE
y4eOHOM M BOCIUTATEIBHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUsI BHYTPEHHEH MO3UIIMHM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHHUS K 3aKOHY W IPABOMOPSIKY, YEIOBEKY TpyJa U CTaplieMy IOKOJEHHUIO, B3aUMHOIO
yBaXEHHUsA, OEpeXHOr0  OTHOMICHMS K  KyJIbTYpHOMY  HACIEIUI0 U  TPATUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JlugHOCTHBIE PEe3yJIbTaThl OCBOCHUS YueOHOTro mnpeameTra «bruosiorusy MOJKHBI OTpaXaTh
TOTOBHOCTb M CIOCOOHOCTH O0Y4arOIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OPHUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHUX
yOeXKICHHUI, COOTBETCTBYIOLIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIecTBa,
pacuupeHe >KM3HEHHOTO ONBbITa W OIbITa ACSITEIHHOCTH B IPOIIECCE peaTUu3allil OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YWIEHA POCCUICKOTO 00IIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakKeHHWE 3aKOHa U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pEIICHNH YUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJIHEHUH OMOJIOTHIECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE yYUThIBaTh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICCTBUS JIIOJICH C Pa3HBIMU yOKIECHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBITIOJHEHUS Y4YEOHBIX,
MO3HABATENIbHBIX W UCCIENIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYX ACHUU CIIOPHBIX BOIPOCOB OMOTOTHYECKOTO COICPKAHUS,

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
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2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropAaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM fA3BIK U KyJIBTYpY, IPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOI0 Hapoja Poccunn;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJBI,
JoCTHXEeHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIIEHME M pa3BUTHE
OuoI0ruM, MOHMMaHMs 3Ha4€HUsl OMOJIOTUHN B IO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoe:xx IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 Hapoaa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBECHMUS;

CIIOCOOHOCTH OIICHHBATh CUTYAallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHUs, OPUEHTUPYSCH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOJMUTENSM, CO3JaHUIO CEMbHM HA OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEM CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJULIHUSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAaHNE YMOLIMOHAJILHOTO BO3EUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B pa3HbIX BUJAX MCKYCCTBA, CTPEMIICHUE IPOSBIIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

S) ¢usuyeckoro BocnuTaHusd, (GOPMHPOBAHMA  KYJBTYPbl 340POBbS H
IMOLMOHAJIBLHOTO 0JIAronoJay4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
coOI0fieHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXa,
perynspHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3UUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAMWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTrO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHME MOCJEJICTBUI M HEMpUATHS BPEAHBIX NpPUBbIUEK (YMOTpPeOJEHUs aJKOIOoJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTD K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10J1001E;

TOTOBHOCTb K aKTMBHOM AESTEIbHOCTH TEXHOJIOIMUECKON U COLIMAJIbHOM HAIIpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATH U CaMOCTOSTENbHO  BBHINOJHATH  TaKylO
JESATEIILHOCTB;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BHIOOp OyAyIIel Tpodeccuu U peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE [IIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpPa30BaHHIO HAa MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUpPOAe KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;
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MOBBILICHHE YPOBHS SKOJOTHYECKON KYyJIbTYpbl: MPHOOpETEHHE ONbITa IUIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX TIOCIIECTBUN JJIsl OKPYKAIOILIEH CPEJIbl;

OCO3HaHUe I1100aJIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIOCOOHOCTH MCIIOJIb30BaTh MpUoOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHMS U YMEHHS
IpU pelIeHUU MNpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPUPOIOIOIB30BaHUEM (COOIIOIeHNE
MpaBWJI MOBEICHUSI B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChEphI);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMbIX
JICMCTBUM U NIPEJOTBPALLATD UX;

HaJU4YME Pa3BUTOTO HKOJOTMYECKOTO MBIILIEHUS, SKOJOTMYECKOM KYJIbTYpbl, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI HMH B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLMAIbHON MpAaKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUSA:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKH © OOIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYD,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE A3bIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CPEICTBA B3AUMOJICHCTBHS
MEXIY JIIOJIbMU U TTO3HAHUS MUDA;

MOHMMaHUe crenupuKku OUONOTUU KaK HAayKH, OCO3HaHHUS €€ poiu B (OPMHUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUHU LIEITOCTHOTO MPEICTABICHHUS 00 OKPY KAIOIIEM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YeloBeKa M OOIIecCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpooieM COXpaHEeHUsl IPUPOIHOTO paBHOBECHS;

yOKAEHHOCTh B 3HAYUMOCTH OHMOJIOTMH AJII COBPEMEHHOW IMBHIIM3AIUU: OOECTICUeHUs
HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TII0OATBHBIX
HKOJIOTHYECKUX MPOOJIeM U 0OecTieueHusl iepexojia K yCTOWYUBOMY Pa3BUTHIO, PAIlMOHATBHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYEHUU OMOJIOTMUECKUX 3HAHWU B IESAX MOBBIIIEHUS OOIICH
KyJbTYpbl, €CTeCTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTu (YHKIIMOHAIHHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOI pU U3y4E€HUU OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, MCHOJb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CITOCOOHOCTH HCIOJIb30BaTh TIOJydYaeMble 3HAHUS [UIS aHau3a W OOBSICHEHUS SIBICHUU
OKPYXAIOIIeT0 MHUpPa M MPOUCXOIAIMIMX B HEM H3MEHEHUH, yMEHHE JAelaTh O0OOCHOBAHHBIE
3aKJTIOYEHUST HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIONMIUXCS JAHHBIX C IEJbI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIHIX;

OCO3HAHUWE IIEHHOCTH HAayYHOU JEeATETbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO
MCCJIEI0BATENbCKYIO ACSITENHbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJNyYE€HUIO HOBBIX 3HAaHUW 1O OWOIOTMM B COOTBETCTBUU C IKHU3HEHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI



17

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHsI y4eOHOro mpeamera «bHoiorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIC
(MeXmpeaMeTHbIE) O0IeHayYHbIE TIOHATHS, OTPAXKAIOIIHE 1IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpPa
nu CH€I_II/I(1)I/IKy MCTOAO0B IIO3HAHUA, I/ICHOJIB3yeMBIX B €CTCCTBCHHBIX HayKax (B@H.[CCTBO, 3Hepr1/151,
SIBJICHHE, TIPOLIECC, CHCTeMa, HAy4dHbIH (akT, MPUHIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIEAOBaHUEe, HAOIIOJIEHUE, W3MEpPEHHUE, SKCIICPUMEHT M JPYTHX), YHUBEPCAIbHBIC
y4yeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYIISTUBHBIE), 00CCIICUHBAIOIINC
dbopMupoBaHre (PYHKIIMOHATBHONH T'PAMOTHOCTH W COIMAILHON KOMIETCHIIUH OOYYaroIIuXxcs,
CIIOCOOHOCTH o0yyJaronmxcst HCII0Ib30BaTh OCBOEHHEBIE MEXIUCITUTIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHUBEpCaJlbHbIe Y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COITMAIbHOM MPAKTHKE.

MeranpeameTHbie pe3yJIbTaTbl OCBOCHUSI MPOTpPaMMbl CpEIHEro o001ero oOpa3oBaHUS
JIOJDKHBI OTpaXkaTh:

OBy1aieHUe YHHBEPCAJbHBIMH Y4eOHBIMU MMO3HABATEJIbHBIMY 1€CTBUAMM:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

HUCIIOJIB30BAThH HpI/I OCBOCHHNU 3HaHHﬁ HpI/IéMI)I JIOTUYCCKOT'O MBIIIIJICHUS (aHaJH/ISa,
CHUHTE3a, CpaBHEHMS, KiacCHU(pUKAIMU, OOOOIICHHS), PACKpPhIBATh CMBICT OHOJOTHYECKHUX
HNOHSTUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKY, YCTAHABIUBATh CBS3U C APYTUMHU NOHITUSIMHU);

OTPENEATh e JeATCIbHOCTH, 3aJlaBas IapaMeTpbl W KPHUTEPUH WX JTOCTHIKCHUS,
COOTHOCUTDH p€3y.]IbTaTI>I JACATCIIbPHOCTH C ITIOCTaBJICHHBIMU LICIISAMMU,

HCITOJIB30BaTh OHOJIOTMYECKUE TOHATHS IS OOBSCHEHUS (DAKTOB W SBJICHUN KUBOM
HNPUPOIBL,

CTPOUTH IJIOTUYECKUE PpACCYXKICHHUS (MHIYKTHUBHBIC, JACIyKTUBHBIE, IO aHAJOTHH),
BBISABJISATH 3aKOHOMepHOCTI/I 158 HpOTHBOpqu/ISI B paCCManI/IBaCMBIX SABJICHHUAX, q)OpMy.]'II/IpOBaTB
BBIBOJIBI M 3aKJTFOUCHUS;

HpI/IMCHSITI) CXEMHO-MOJCJIBHBIC Cpejj[CTBa JJI HpC)lCTaBJ'ICHI/Iﬂ CYHIGCTBGHHBIX CBHSGﬁ 158
OTHOIICHUH B M3yYaeMbIX OMONOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B pa3J'II/I'-IHI)IX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIUXCS MaTepUATbHBIX
W HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIAM,
OIICHUBATH pI/ICKI/I HOCJ'ICI[CTBI/IfI JACATCIIbHOCTH,

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCIOBHUSIX pPEaJbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE eHCTBHA:

BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATELCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMHU
paspernieHus: mpooeM, CIOCOOHOCTHI0O U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY IOWCKY METOJ/IOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOJIOB TO3HAHNS;

HUCITIOJIB30BAThH pa3n1/1qu,1e BUOBI ACATCIBHOCTU 110 nonyqumo HOBOI'O 3HaHUs, €ro
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyaIMsX, B TOM YHWCIE MPU
CO3JaHun yqe6HHx 1 COIINAJIBHBIX HpOeKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU
IOHATHUAMU U METOJaMH,

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30OBaTENbHON NEATETHHOCTH U
KU3HCHHBIX CUTYaIHSIX;
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BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJlM3UpOBaTh 3a7ady, BbIABUTaTh
TUMOTe3y €€ pelleHHs,, HAaXOAWUTh AapryMEHThl Uil J0Ka3aTelbCTBA CBOUX YTBEPIKICHHM,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IMOJNyYEHHBIE B XOAE pELICHHWS 3aJaud Pe3yJIbTaTbl, KPUTHUECKH
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM, OLIEHHBATh IPUOOPETEHHBIN OMBIT;

OCYUIECTBIISITh IEJICHAINIPABICHHBIN MMOUCK MEpPEeHoca CPEACTB M CIIOCOOOB JIEHCTBUS B
po(heCCHOHATLHYIO CPEeay;

yMETb TEPEHOCUTh 3HAHUS B  I[IO3HABAaTEIbHYID M  TMPAKTUYECKYI0  00JIacTH
KHU3HEIEATEIHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJEH, NpPEUIaraTh OPUTMHAIBHBIC TOJXOAbI W PEUICHUS, CTABUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3UYHBIX MCTOYHHKAX MH(OpMamuu (TeKcTe y4eOHOro mocoows,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHYECKUX CIOBapsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTre), aHAIM3UPOBaTh WHOOPMALIMIO DPA3NIUYHBIX BUIOB U (POpM
NPECTaBICHUS, KPUTUIECKH OLIEHUBATh €€ JTOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTH;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3jMYHbIE METOABI IpPU IOHCKE U OTOOpe
Oouonornyeckoit nHpopMaIu, He0OX0IUMOH /IS BHIIOJTHEHUST y4eOHBIX 3a/1a4;

NpUOOpeTaTh OMBIT HCHOJIB30BaHUSA WH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTHBHOTO MCIIOJIB30BAHUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIbHYIO (GOpMYy MpeACTaBIeHUS OHOJIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

UCMOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYecKOi
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTUYeCKHe 3HAKW U CHMBOJIHI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BJaJ€Th HABBIKAMU PACHO3HABaHUS M 3alMThl WHGOpMaNMU, HH(OPMAIIMOHHON
0€30MacHOCTH TNYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) obuenue:

OCYILECTBIISATh KOMMYHMKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4yacTBOBATh B JIHAJIOTe
WINA JUCKYCCHU TI0 CYIIECTBY OOCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadyd, YYWUTBHIBaTH WHTEpPECHl U
COTJIACOBAHHOCTH TIO3HUIIMH IPYTHX YYACTHUKOB JIHAJIOTa UM JTUCKYCCHUH);

pacrio3HaBaTh HeBepOalibHBIE CpelICTBa OOLIEHMS, MOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(PIUKTHBIX CUTYaIlNi, YMETh CMATYATh KOH(DIUKTH 1
BECTH ME€PETOBOPHI;

BJIAJICTh PA3IUYHBIMH CIIOCOOAMHU OOIIEHHSI ¥ B3aWMOJICHCTBHS, IMOHHUMATh HaMEpPEHUS
JPYTUX JIOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBATH CBOU BO3PAKCHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCThD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIWBUAYyAIbHOW pabOTHI TIpH
peleHn OMONIOTNYEeCKOl MpoOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
dbopM B3aUMOJICHCTBUSI IPU PEIICHUH YU4EeOHOU 3a/1a4u;
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BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHUI C y4yéTOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4J€Ha KOJUIEKTHBA;

IPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHUW30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUA IO €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JCHUCTBUM, pPACIPENCNIATh POIU C Yy4ETOM
MHEHHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJIOTO0 yYaCTHUKA KOMaH/bI B OOIIUil pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejasiaraTh HOBBIE NMPOEKTHI, OLIEHUBATh HJEU C MO3UIMU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B PAIMUYHBIX CUTYaIUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBjajieHHe YHHUBEPCAJbHBIMH PEryJsiTHBHBIMU A€CTBUAMM:

1) camoopranu3amusi:

UCIIOJIB30BaTh OMOJIOTMUECKUE 3HAHUS IS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U YYEOHBIX CUTYalIUAX;

BBHIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOUX
JEUCTBUSIX M MOCTYIKaxX IO OTHOLICHHUIO K >KMBOM NIPUPOJAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MMO3HABATEIBHYIO NEATEIbHOCTh, BBIBIATH MPOOIEMBI,
CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 3a7adyd B O00pa3oBaTEIbHOW JCATCIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEeHUs] MPoOIeMbl C yUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTECHUM;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM;

pacumpsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHUIH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON 3pyAULIMU B pa3HbIX 00JacTIX
3HaHMA, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEeWCTBUN
Y MBICITUTENIBHBIX MTPOIIECCOB, MX PE3YJIbTATOB U OCHOBAHHI, UCIIOJIb30BATh MPUEMBI PEIICKCUHT
JUTSL OIIEHKU CUTYalluu, BBIOOpa BEPHOTO PEIICHHUS,

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO NMTPUHUMATh PEIICHUSI 10 UX CHIDKCHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€ PE3YIbTATOB JIESATEIbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

MPUHUMATH Ce0sl, MOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTYMEHTHI JPYTHX MPU aHATN3€ PE3YIHTATOB JIEITEIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: mporpammbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HaHWUS, YMEHUS U
CrocoObl JIEHCTBUIA TI0O OCBOCHHIO, HWHTEPHPETAlMM W MpPeoOpa3OoBaHUIO 3HAHWUW, BHIBI
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JeSITEIbHOCTH 1O IOJyYECHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHMH B Pa3IMYHBIX y4eOHBIX
CUTyallMsIX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CUTyallUsX, CBS3aHHBIX C Owuomyorueir. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHbI 10 rogaM 00yUeHHUSL.

[IpenmeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMH B CHCTEME HAay4HOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHIX U 3apyOe HBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHME PacKpbIBAaTh COAEPKAHWE OMOJOTMYECKMX TEPMHUHOB U MOHATUMN: XKU3HB, KJIETKa,
opranusM, Merabosm3M (0OMEH BEIIECTB M IPEBpAIllCHHE JHEPTHH), TOMEOCTa3
(camoperynsinusi), YpOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKIyst), HACIEACTBEHHOCTh, K3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHE H3jaraTb OHOJOTMYECKHE TEOpUM (KJIETOUHAas, XpOMOCOMHas, MYyTallMOHHAs,
HEHTpajbHas JorMa MOJEKyJIspHOW Ouonoruu), 3akonbl (I. Mennens, T. Moprana, H. U.
BaBunosa) u yaeHus (0 meHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTypHBIX pactenuii H. U.
BaBuiosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOIACHUE W ONMHCAHHE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBJIECHUH, OpraHu3alus M I[POBEJCHHE OUOJOIMYECKOro
HKCIEPUMEHTA, BBIIB)KEHUE THIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXJIY HCCIENyEMbIMU
BEIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3yJIbTaTOB, MCIIOJIb30BAaHHBIX HAy4YHbBIX MOHATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BHIBOJIbl HA OCHOBAHUH IIOJyUYEHHBIX PE3YJIbTaTOB;

YMEHHME BBLIEIATH CYLIECTBEHHBIC NPU3HAKM BUPYCOB, KJIETOK IPOKAPHOT U JYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
IpEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, IMIIACTUYECKOI0 U SHEPreTHyeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHHS], PA3MHOKEHUSI, UHANBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHATH MOJTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUH, /ISl IPUHATHS MPAKTUYECKUX PELICHUH B MOBCEIHEBHON KHU3HHU C 1IeJIbI0 00eCTIeYeHUs
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIMX JIFOJIEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO TMOBEJEHUS B OKpYXarolleil NpUpoaHOH cpenae, MOHMMaHUE HEOOXOAMMOCTHU
UCIIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJIOTUH i PallOHaIbHOIO
IPUPOIONOIB30BAHUS;

YMEHHE pellaTh JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- W JUTHOpUAHOE
CKpeIIMBaHNe, CLETUIEHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUISL TIpe/IcKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHbIE M MPAKTHUYECKHUE PabOThl, COONMIONATh MpaBWiia MpU
paboTe ¢ yueOHBIM U J1ab0paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OILIEHHMBAaThb M WHTEPHPETHPOBATH HMH(OpMAIUIO OHOIOTHYECKOTrO
CoJlep’KaHusl, BKIIIOYAIOIIYIO IICEBJAOHAyUYHbIE 3HAHUS M3 pa3jIMYHbIX HWCTOYHUKOB (CpencTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONMYJISIPHbIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTUHU, MEAUIIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 0000Imas
Ononoruvyeckyro HMHGOpPMAIUMI0 M3 HECKOJbKHUX HMCTOYHMKOB, TIPaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKATh:
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c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIOTUHM B CHUCTEME HAay4YHOI'O 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, pyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa I PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COECPKaHUE OMOTOTUYECKUX TEPMUHOB U MOHATHI: BUJ, TOMYJISLIMS,
reHO(OH], HBOJIONMS, MABIKYIIME CWIbl ((AKTOpPBI) SBOJIIOLUH, MPHUCIIOCOOICHHOCTD
OpraHM3MOB, BHUJ000pa3oBaHUE, »JKOJOrMYeckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaHHs, YKOJIOTHUECKas MupaMua, OMoreorenos, onocdepa;

yMEHHE u3jaraTh Ouonoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CHUHTETUYECKAsi TEOPHs SBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoactsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH W myTtei sBomonuu A. H. CeBepiioBa, y4eHUs: O
ounoctepe B. U. BepHaackoro), onpeensTh TpaHUIBI UX TPAMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHE BIaJIeTh METOJaMH HAay4HOTO MMO3HAHUS B OMOJIOTHHU: HAOIIOACHHUE M OMHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alnus M MPOBEACHUE OHOJIOrHYECKOro
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEAyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHUE IOJYUYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJMYYEHHBIX Pe3yIbTaTOB;

YMEHHUE BBIICISATH CYIIECTBEHHBIC TPU3HAKH CTPOCHUSI OMOJOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJISIIHUKM, TMPOAYIEHTOB, KOHCYMEHTOB, pEAyILEHTOB, OWOTEOIICHO30B M JKOCHCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BUJI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB, NEHCTBHUS IKOJIOTUYECKUX (PaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MMOTOKA IHEPIMU B 3KOCUCTEMAX, AHTPOIIOI€HHBIX NU3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPYyroBOpOTa BEHIECTB U OMOT€OXMMHYECKHUX IIHMKIOB B
ouocdepe;

YMEHHE NMPUMEHATHh MOJTy4YEeHHBIE 3HAHUA Uil OOBSICHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM KU3HHU C LENIbI0 00ecieueHust
0€30IaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIOJeH, COOMIONEHUSI HOPM
rPaMOTHOTO TOBEACHMSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKECHUU COBPEMEHHOMU 6uosiorun JUISL paloHaIbHOIO
MPUPOIONOIB30BaAHUS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHE 3a/laud, COCTABIATh CXEMBbl IepeHoca
BEIIECTB U SHEPTUH B 3KocucTeMax (1IeH MUTaHus);

YMEHHE BBINOJHATh JTAOOPAaTOpHBIE U MpaKTHUecKue paboThl, coOMIOIaTh MpaBuUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKH OILIEHHMBAaThb M WHTEPHPETHPOBATH HMH(OpMAIUIO OHOIOTHYECKOro
CoJlep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAy4YHble 3HAHUS U3 PAa3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBoi WH(pOpMaLMK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), paccMaTpuBaTh TioOaIbHBIC
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/aBaTh COOCTBEHHBIE THCHMEHHBIE U YCTHBIE COOOIIEHUs, 00o00Ias
Ouosnornyeckyro HHGOpPMAlMI0O M3 HECKOJIbKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHSITUMHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

22

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM pPOBbLIE)

Ne ni/mm
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
1 buonorus xak Hayka 2 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHu3aIus 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH 8 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
4 KuznenesaTenbHOCTh KICTKH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHME M MHIUBUAY ATBHOE 5 bubnuorexa [HOK
pasBUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UIBMEHUUBOCTh 8 bubmorexa [JOK
OpPraHUu3MOB https://m.edso0.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PesepBHOe Bpems 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC
No 11/ HaunmeHoBaHue pa3iesioB U TeM KoanvecTso yacos DaekTpoHHbIe (HHPPOBHIE)
) MpPOrpaMMbI Bcero oOpa3oBaTe/IbHbIE pecypchbl
1 DBOJIIOIHOHHAS OHOJIOTHS 9 bubmmorexa I{OK https://m.edsoo.ru/7f41cc74
2 g:;igKHOBeHHe 1 PA3BUTHC JKUSHH Ha 9 bubanoreka IIOK https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl ¥ OKpy’Karolias cpeaa 5 bubsimoreka L{OK https://m.edsoo.ru/7f41cc74
4 CoobmiecTsa 1 SK0NOTHICCKHE 9 bubmmoreka IIOK https://m.edsoo.ru/7f41cc74
CHCTEMBI

5 PesepBHOE Bpemsi 2 bubaunotexa [IOK https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeiHero o01ero odpazoBanusi

ChopMUpOBaHHOCTh 3HAHUI O MECT€ M POJH OHOJOTMU B CHUCTEME
HAY4YHOT'O 3HAHMsI €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa MU HAYYHOTO MHPOBO33PEHHS; O
BKJIaJIE POCCHMCKMX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosiornu; (QYHKIMOHAIBLHOW TPAMOTHOCTH YEJIOBEKAa ISl PEIICHHS
JKNU3HCHHBIX 3a1a4

YMeHHE pacKphIBaTh COJACpPKAHUE OWOJOTHYCCKUX TEPMUHOB H
MOHATHI: XHU3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpeBpallleHHUe SHEPruM), TOMeocTa3 (CaMOperyisius), YpPOBHEBas
OpraHM3aIys JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHHUE (PEIPOIYKITHS),
HACJIEICTBEHHOCTh, U3MEHYHUBOCTbD, POCT M Pa3BUTHE

VYMmeHue uznaratb OMOJIOrMYECKHE TEOPHH (KJIETOYHAsi, XpOMOCOMHas,
MyTainmoHHas), 3akonbl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
yueHus: (O LIEHTpax MHOrooOpas3us MU IMPOUCXOKACHUS KyJIbTYpPHBIX
pactenuii H.M. BaBusosa), onpenenars rpaHUIbl UX IPUMEHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BrIafeTb METOJAaMH HAYYHOTO TIO3HAaHMS B OHMOJOTHH
(HabOmro/IeHNEe W OIHMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBJICHUM;
OpraHM3aiysi W TMpOBeJeHHE OHOJOTHYEeCKOr0  JKCIIEPUMEHTA,
BBIBIDKCHWE  TUIOTE3BI;  BBIIBICHHE  3aBHCHUMOCTH  MEXIY
UCCIEeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX Pe3ylbTaToB,
WCIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHH W 3aKOHOB, yMCHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU TOJTYUYEHHBIX PE3yIbTaTOB)

YMeHue BBIJENATh CYIIECTBEHHbIE IPU3HAKM BHUPYCOB, KIIETOK
MIpOKAapuoOT W OYKApUOT, OAHOKJICTOYHBIX HW  MHOTOKJICTOYHBIX
OpPraHM3MOB;  OCOOCHHOCTH  HpOLECCOB OOMEHa  BELIECTB U
MpeBpaIleHus] PHEPruu B KJeTKe, (POTOCHHTE3a, IIACTHYECKOTO H
SHEepreTMyeckoro  oOMeHa,  XEMOCHHTE3a, MHUTO3a,  Meilo3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHAUBUAYAJTIbHOT'O Pa3sBUTHUA
opraHusMa (OHTOTeHe3)

YMeHue TNpUMEHSATh TOJy4YeHHbIE 3HAaHUS IS OOBSICHEHUS
OHMOJOrMYECKHUX MPOILIECCOB U SIBJICHUM, A MPUHATHS MPAKTHUYECKUX
peleHHii B MOBCeTHEBHON KHU3HH B LIEJsIX oOecrieueHust 0€30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
IPaMOTHOTO TIOBEJIEHUS B  OKPYJKAIOLIEH MNPUPOAHOM  Cpexc;
[MOHUMaHHe HE00X0IMMOCTH HCIOJIb30BaHUs JOCTUKEHHH
COBPEMEHHOM OMOJIOTMM W OMOTEXHOJIOTUH Uil PalMOHAIBHOTO
MIPUPOIONOIB30BaAHUS

YMeHHe pelaTh 3J€MEHTApHbIE T'€HETHYECKHE 3a/Jaud Ha MOHO- M
JUTHOPUIHOE CKPEIIMBAaHUE, CIEIJICHHOE HACIEIOBAaHUE; COCTABISThH
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CXCMBI MOHOI' H6pI/II[HOI‘O CKpCIIUBaHUA JUIA MMpCaACKa3aHuA
HaCJICAOBAHUA ITPHU3HAKOB Y OPIraHu3MOB

VYMeHue BBIIONHATH JIAOOpAaTOpHBIE W NpPAaKTHYECKHE paloTHl,
coOmonath mpaBuiaa nHpu pabore C¢ ydeOHBIM U Ja0OpaTOPHBIM
o0opyI0BaHUEM

YMeHne KpUTHUYECKH OLEHHBATH W HWHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOTNYECKOT0 COZIepKaHMs, BKIIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHMS
U3 pa3iauyuHbIX UCTOYHUKOB (CMI, HayuHO-TIONYJIsIpHBIE MaTepUalbl);
TUYECKHE AacCleKThl COBPEMEHHBIX HCCIElIOBaHUM B Ouosorumy,
MeULHE, OMOTEXHOJIOTHH

10

11 KUIIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

YMeHne co3zaBaTh COOCTBEHHBIE TMCHBMEHHBIC U YCTHBIE COOOIICHUS,
000011251 6MOJIOTHYECKY0 UHPOPMAIIMIO U3 HECKOIbKUX HCTOYHHMKOB,
I'PaMOTHO UCIOJb30BaTh MOHATUHHBINA anmapaT OHOJIOTHH

IIpoBepsiemble peAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMBbI cpeHero o0ero 00pa3oBaHus

CdopmMupoBaHHOCTh 3HAHUKW O MECTe U POJH OMOJIOTUU B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosoruy; (PyHKIMOHATBLHON TPAaMOTHOCTH YeNOBEKa ISl pellleHus
YKU3HEHHBIX 33]1a4

YMeHHne packpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB W
TOHATHI: BUJ, MOMYJAIMS, TeHO(OHA, DBOJIOLMS, IBIKYIINE CHIIBI

(dbakTopsr) HBOJTIOIIUH, MPUCTIOCOOJIEHHOCTh OpTaHU3MOB,
BHUI000pa30BaHUE, 9KOJIOTHUYECKHE (bakTopsl, HKOCHCTEMA,
MMpOAYUCHTHI, KOHCYMCHTHI, PEAYUCHTHI, nenmn IIUTaHWusI,

9KOJIOTHYECKasi MUpamuia, OMoreoeHos3, buocdepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBOMIOLMOHHASA Teopus Y.
JapBuHa, CHUHTETHMYeCKass TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsimieBoro cxonacrsa K.M. bapa, uepenoBanus
TJIaBHBIX HampaBieHui u nyteit spomonuu A.H. CeBepiiosa, yueHus o
ouochepe B.M.  Bepnanckoro), ompenensTh ~ TpaHUIBI  HX
MPUMEHUMOCTH K >KUBBIM CHCTEMaM

YMeHue BIaAeTh METOJaMU HAYYHOTO TIO3HAHHMS B OHOJOTHH
(HaOmro/IeHNe W OINHCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBICHUM;
OpraHM3aius W TMpOBeAeHHE OHOJOTHYECKOTO  OJKCIIEPUMEHTA,
BBIBIDKCHWE  TUIIOTE3Bl;  BBIABICHHUE  3aBHCHMOCTH  MEXIY
HCCIIeyeMbIMU BEIMYMHAMH, OOBSICHEHHE MOTYyYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSATHA, TCOPHH W 3aKOHOB, yMCHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYUYEHHBIX PE3yJIhbTaTOB)

VYMenne BBIIENATD CYIIIECTBEHHBIC MpU3HAKU CTpOCHUS

OMOJOTMYECKHX OOBEKTOB: BHJIOB, MOMYJSAIHUI, NPOAYLEHTOB,
KOHCYMEHTOB,  PEOYyIIEHTOB,  OWOTEOIICHO30B U  DIKOCHCTEM;
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0COOEHHOCTH IPOIIECCOB HACJIe/ICTBEHHOM U3MEHYUBOCTH,
€CTeCTBEHHOTO  O0TOOpa, BUA000pa30BaHUs, MPHUCIIOCOOIECHHOCTH
OpPraHU3MOB, JICHCTBUS JKOJOTHYECKUX (AKTOPOB HA OpPraHU3MBI,
MepeHoca BEIIECTB U MOTOKA SHEPTHH B SKOCUCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMaxX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U
OMOre0OXMMHYECKUX IIMKJIOB B Onochepe

YMeHue OpUMEHSTh TOJy4YeHHble 3HaHUS i OOBSICHEHUS
OMOJIOTUYECKHX IMPOIECCOB U SBICHUM, JJISi MPUHATHS MPAKTHYCCKIX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecrneyeHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOLIHX JII0JIEH, COOTI0IEHUS HOPM
rPaMOTHOTO TIOBEJIEHUS B  OKpY’Kalolllell MPUPOAHON  cpeje;
TMOHUMAaHUE HEO00X0IMMOCTH HCIIO0JIb30BaHUS JIOCTHOKCHHU I
COBPEMEHHOM OMOJIOTHU JJIsl PALIMOHAIIBHOTO PUPOIOTIONH30BAHMS

YMmenue peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATHb
CXEMBI IICPCHOCA BCIICCTB U S9HCPIrMU B 9KOCUCTEMAX (HGHI/I HI/ITaHI/ISI)

VYMeHue BBINOJHATH JIAOOpPAaTOpHbIE M MpPAKTUYeCKue paldoTshl,
coOmonate npaBuwia Tpu pabore ¢ ydyeOHBIM M J1a0OPaTOPHBIM
o0opy10BaHHEM

YMeHue KpUTHYECKH OLEHUBATh U HWHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTMUECKOTO COEPKaHUsI, BKIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUS
U3 pa3ianyuHbIX UcTOYHUKOB (CMU, HayuHO-TIONYJsSipHBIE MaTepUAIIbI);
paccmarpuBath rio0anbHbIe 9KOJIOTUYECKUE POOIIEMBI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HHUM COOCTBEHHYIO
MO3ULUIO

10

YMeHue co3naBath COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOLIEHMS,
00001m1ass 6MOIOrHYecKy0 HH(POPMAIMIO U3 HECKOJIBKUX MCTOUYHHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHATUIHBIN ammapaT OHOJIOTHH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

buonorus kak Hayka

11

1.2

2.1

buonmoruss — Hayka o xwuBOM mnpupoge. Ponp Ouonormu B (opMUpOBaHUU
COBPEMEHHOW Hay4yHOH KapTHHbI MUpa. CucTemMa OMOJI0rMYeCKUX HayK

Mertoabl Mo3HaHMS KUBOM HpUpPOAbl (HAOIIOAECHUE, SKCIEPUMEHT, ONUCAHMUE,
U3MEpeHue, KiIacCupUKalus, MOJCIMPOBAaHUE, CTaTUCTHYECKas o0paboTka
JTAHHBIX )

JKuBble cuCTEMBI M X OpraHu3anus

XKusble cucrembl (6uocucTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. CpoiicTBa
OMOCUCTEM H UX pa3HOOOpas3ue

2.2

VYpoBHM OpraHu3aluu OUOCHUCTEM: MOJIEKYJIIPHO-TEHETHUUYECKHUH, KIIETOYHBIH,
OpTraHU3MEHHBIH, MOIMYJIAIMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHMMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DBJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MUKpO37eMeHThl. Boga u  muHepanbHble BemiectBa. OYHKIMM BOIbI U
MUHEPAIBHBIX BEIIECTB B KiIeTKe. [lomepkaHnue 0CMOTHYECKOTO Oamanca

3.2

3.3

benku. CoctaB m crpoeHHe OETKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHuMble M 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBI COCTaB.
YpOBHH CTPYKTYpBI OEIKOBOH MOJIEKYJNbI (IepBUYHASI, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYEecKHe CBoilcTBa OenkoB. buonorndeckue
(GyHKIUN OEIKOB.

depMeHTHl — Ouojoruueckue katamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOctpatHas coenupuuHocTb. KodepmenTtsl. Buramunbl. Otnnuus
(epMeHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB

VYraeBoasl: MOHOCaxapuabl (IVI0K03a, pubo3a U Ae30Kcupubo3a), Aucaxapubl
(caxapo3a, JlakTo3a) W TMOJUcCaxapuabl (Kpaxmai, TJIWKOTEH, IeJUII0JI03a).
buonorndeckne GyHKINHU YTIIIEBOJIOB.

Jlununael:  TpUrAMLEpUAbl,  crepounsl,  Qochomunuiasl. 'mapopuibHO-
rusipodoOHbIe cBOMCTBAa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE
YIJIEBO/IOB, OETIKOB M JIMIIUOB KaK UICTOYHUKOB SHEPTrUU

3.4

3.5

3.6

3.7

Hyxneunossie kucnotsl: IHK n PHK. Hykneoruasl — MOHOMEpBI HYKJIEHHOBBIX
kuciot. Crpoenne u ¢(ynkmuu JIHK. Crtpoenne m ¢ynkmuum PHK. ATO:
CTpoeHue U (PyHKIMU

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpUL. Metoast HU3Yy4YCHHUSA KIICTOK

Knerka kak nenoctHas jxuBas cucrema. OOuue NMpU3HAKM KIETOK: 3aMKHYTas
HapyxHasi mMemOpaHna, moiekynsl JJHK kak renernueckuii ammapar, cuctema
CHHTe3a OerKa

Tumnsl KIeTOK: dyKapuoTHieckas U npokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuotnyeckol  kinerku. Kierounas crenka Oaktepuil.  CtpoeHue
9YKapHUOTHYECKON KieTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOU, >KUBOTHOM H
IpuOHON KIIETKU

3.8

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIHUKC, WX
¢ynkuun. [Tnazmarudeckas memOpana, e€ cBoiicTBa U pynkumu. L{utonnasma u eé
opranouapl. OgHOMEMOpaHHBIE OPraHOMBI KJICTKH: JHJIOIUIA3MATHYECKasl CEeTh
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3.9

(OIIC), ammapat I'osnbmxu, ausocombl. IlonmyaBTOHOMHBIE OpraHOWABI KIIETKH:
MHUTOXOHJPUH, TUIacTHABL. [IpomcxokaeHne MHUTOXOHIPUM W IUIacTua. Buis
wiactu. HememOpaHHbIE OpraHOHMIbI KIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTP,
PECHHMYKH, KTyTUKH. DYHKIIMK OpraHOMI0B KIEeTKH. BritoueHuns

SAnpo — perynaropubiii neHtp kieTku. CTpoeHue sifpa: sigepHas 000J0uKa,
KapuoIlUIa3Ma, XpOMATHH, SAPBIILIKO. XPOMOCOMBI

3.10

4.1

TpaHcHopT BEIIECTB B KIETKE

XKuzHenesaTenbHOCTh KIETKH

OOmeH BemiecTB, WM METAa00JM3M. AcCUMMIISALNS (TUTACTUYECKH OOMEH) |
TUCCUMIJISALIUS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI €AMHOIO Ipoliecca
MeTabonu3ma. Turbl oOMeHa BemecTB: aBTOTPO(GHBIA U TeTepoTpodHbIi. Poib
(dbepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHHH YHEPTUHU B KICTKE

4.2

4.3

dorocunTe3. CBeToBas U TeMHOBas ¢a3bl porocuHTe3a. Peaknuu dorocuHTe3a.
DddexktuBHOCTL (hoTOCHMHTE3a. 3HaYeHUE (POTOCHUHTE3a IS KU3HU Ha 3emiie.
Brusiaue ycioBuii cpenbl Ha (POTOCHHTE3 U CIIOCOOBI TOBBINICHUS €TO
MIPOYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEMOCHHTE3MPYIONIHEe OaKTepuu. 3HAYCHHE XEMOCHHTE3a JUIS
JKM3HH Ha 3eMiie

OHepreTudyeckuii oOMeH B KieTKe. PacuiemnyieHue BeLIecTB, BBbIIEIEHUE U
aKKyMYJIMPOBAaHHWE OHEPrHM B KIETKE. OTambl JHEPreTHYECKOro OOMEeHa.
I'muxomus. bpoxenune u ero Buabl. KuciopogHoe okucieHHe, WM KIECTOYHOE
npixanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO OOMEHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas unpopmanus u JJTHK. Peanuzauus
reHeTnyeckol umHpopmanuu B kieTke. ['eHeTHMyecKuit KOJ U €ero CBOMCTBA.
Tpanckpunums — marpuunblii cuHte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.
KoaupoBanue amunokucior. Ponbs pubocom B OuocuHTese Oenka

4.5

Heknerounsle ¢opmbl xu3HUM — BHUpychl. Mcropust oTkpeitusi Bupycos (.U.
VBaHoBckuit). OCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIBHOCTH BUPYCOB.
bakrepunodaru. bonesnu pacreHuii, XKUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummynonedunura yenoseka (BMU) — Bo3dyaurtens CIIN/a.
[Ipodunaktrka pacnpocTpaHeHHUs] BUPYCHBIX 3a001€BaHUM

PasMHOKeHME M MHIMBUIYAJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

5.2

Knerounsnii 1uki, WM SKU3HEHHBIM LMK KieTku. MHTepdasza u muTo3.
[Ipouieccrl, mporekaromue B uHTepdaze. Permnmkanus — peakius MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomocoM. XpoMOCOMHBIMH HabOp — KapUOTHIL
JIUMUIIONAHBIE ¥ TalJOUJIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMAaTHUJIBL
[luTosOrnyecknue OCHOBBI PA3MHOKEHHS W HWHIUBUIAYAIbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wierkn — wmuto3. Craaum muto3a. [Ipomeccel, mpoucxonsiue Ha
pa3HbIX CTAAUSAX MUTO3a. bBUOTOrHYeCKriA CMBICII MUTO3a

@®opMbl pa3MHOXKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buuel OGecronoro
pa3MHOXKEHHUS: JIeJIeHHEe HaJBOe, IOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
CropooOpa3oBaHHe, BEreTaTUBHOE Ppa3MHOXKEHHE. HckyccTBeHHOE
KJIOHHPOBAHHE OPraHU3MOB, €r0 3HAUYEHUE ISl CEJIEKLIUU

5.3

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Meito3. Craguu Meio3a. Ilpouecchl, TPOMCXOIAIIME HA CTaausIX Menosa.
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5.4

[ToBenenue xpomocom B mero3e. KpoccuHrosep. buonoruueckuid CMbICIH U
3HaYeHHE Melo3a

I'amerorenes — mpotiecc 00pa3zoBaHMs MOJOBBIX KJIETOK y >KUBOTHBIX. [lojoBbIE
JKEJe3bl: CEMEHHUKHU U SAMYHUKHA. OOpazoBaHHE M Pa3BUTHE TOJOBBIX KIETOK —
raMmer (CrepMaro30mj, SUleKIeTKa) — criepMaToreHe3 u oorere3. OcoOeHHOCTH
CTPOEHMSI SIMLIEKIIETOK U criepMaTo3ou10B. Omnogorsopenue. [laprenorenes

5.5

WunuBunyanpHoe — pa3BuTHe  (OHTOreHe3).  OMOpHOHANbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
apoOiieHne, ractpyisnus, opranorenes. IloctamOpronansHOe pasButue. Tumbl
NOCTAMOPHOHAILHOTO Pa3BUTHS: MPsMOE, HEMpsMoe (JMYMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YpOJICTBa.

Poct u pa3zButue pacreHuil. OHTOreHe3 IBETKOBOTO pAaCTEHUS: CTPOEHUE CEMEHH,
CTaJMH Pa3BUTHSA

HaCJIeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHM3MOB

6.1

IIpeamer u 3apaun reHeTuku. VMicropus pa3sBuTus T€HETUKU. BKiax poccHiicKuX
U 3apyOexHbIX YYEHBIX B pa3BUTUE TEHETUKU. MeTonbl TI'eHETUKU
(THOPUTOTOTUIECCK U, UUTOT€HETUYECKHU, MOJIEKYJIIPHO-TE€HETUYECKHIN).
OcHoBHbIE TeHETUYECKUE NOHATHA. ['eHeTHUeCcKas CUMBOJIMKA, UCIIOJIb3yEeMas B
CXeMax CKpellrBaHUN

6.2

6.3

6.4

3aKOHOMEPHOCTH HacCJel0BaHUsl IPU3HAKOB, yCTaHOBJIEHHbIe [. Menaenem.
MoHorubpuiHoe CkpeuMBaHue. 3aKOH €IUHO00pa3us TUOpUAOB IEPBOIrO
nokosieHus. [lpaBuwio noMuHHMpOBaHMs. 3aKOH pacIUEIJICHHs PU3HAKOB.
I'nnore3a uncroTs! ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHKUE.

JurnbpuHoe ckpeluMBaHue. 3aKOH HE3aBUCHMOTIO HAclI€JOBAaHMSI IPU3HAKOB.
[{uToreHeTnyecKue OCHOBBI JUTMOPUAHOTO CKpEIIMBaHUs. AHaIU3MpYOLIee
cKkpemyBaHue. lcrnonp3oBaHue — aHATU3UPYIOLIErO  CKPEIMBAaHUA  JUId
OIpeJieJIeHUs] TeHOTUIa 0cooU

CueruieHHoe HacienoBaHue mpu3HakoB. Pab6ora T. Moprana mo cuenjieHHOMY
HACJIEOBaHUIO TIeHOB. HapymieHwe cCHEIUIeHMs TEHOB B pe3yJbTare
KPOCCUHIOBEpAa. XPOMOCOMHAas TEOpHs HACIEACTBEHHOCTU. ['eHeTnueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI WM IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHele M TreTeporaMmeTHsle OpraHu3Mbl. HacimenoBanue
IIPU3HAKOB, CLICIUICHHBIX C I10JIOM

N3menunBocTh. BUIOBI M3MEHUYMBOCTH: HEHACHIEICTBEHHAs W HaCJIeICTBEHHAs.
Ponmp  cpenpl B HEHACIENCTBEHHOW  WM3MEHUMBOCTH.  XapaKTEPUCTUKA
MOANGUKAITMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIA psag W BapHAIlMOHHAS
kpuBasi. Hopma peaknuum mnpusHaka. KoigndyecTBeHHblEe M KaueCTBEHHBIE
MIPU3HAKK U UX HOpMa peakiuu. CBoMcTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenacTBennass, wWiM TEHOTHNHMYECKAas, HW3MEHYMBOCTh. KoOMOWHATHBHAS
W3MEHUYUBOCTh. Mel03 U TONOBOM TMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTalnMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHbIE XPOMOCOMHBIE, TEHOMHbIE. HacToTa U NMpUUYKMHBI MyTaluil. MyTareHHbIe
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBoctu H. 1.
BasuiioBa

6.6

I'eneTnka deaoBeKa. KapI/IOTI/IH yenoBeka. (OCHOBHBIC METOABI TCHCTUKH
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4eJI0BEKa: reHeaIOTHYECKHI, OJIM3HEIOBBIH, IIUTOrCHETHYCCKHIA,
OMOXMMHUUYECKHIM, MOJCKYJSIpHO-TeHETHYeCKU. COBpEeMEHHOE OIpeACIICHHUE
TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TeHOTUIIUPOBAHUE, B TOM YHUCIIE C
nmomompio III[P-ananm3a. HacnencrBenHple 3a00jieBaHUs 4YEIOBEKA: TCHHBIC
00se3Hu, OOJIE3HH C HACIEACTBEHHOW MPEapacIioioKEHHOCThIO, XPOMOCOMHBIC
oone3an. CoMaTHyecKHe M TEHEpPAaTHBHBIC MyTaluu. [IpuUHIUIBI 310pOBOTO
oOpa3a JKWU3HU, JUATHOCTHKH, TPODUIAKTAKA ¢ JICUYCHUS TCHETHUYECKUX
Oosie3Hel. MeauKo-TeHETHYEeCKOEe KOHCYIbTUPOBaHKHE. 3HAYCHUE MEIUIIMHCKOMN
T€HETUKH B MPEJOTBPAILICHUH U JICYCHUHN T€HETUUECKHUX 3a001eBaHUI YeJIOBEeKa

Cenexiust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenekiusi Kak Hayka W IIpolecc. 3apOoXICHUE CEJIIEKUUU W JOMECTHKALUS.
Yuyenne H.M. BaBunoBa 0 TeHTpax MPOUCXOXKJACHUS W MHOTO00Opa3us
KYJbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX XKUBOTHBIX. COpT,
opoja, TaMM

7.2

CoBpeMeHHbIE METOAbl CeNeKIUU. MaccoBbli M MHAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM DPACTeHUH M KMBOTHBIX. OlLleHKa sKcTepbepa. bim3koponcTBeHHOE
cKkpeuBaHue — WHOpuAWHT. Yuctas nuHus. CKpelMBaHWE YHCTHIX JIMHHMA.
I'etepo3uc, nnu rubpuaHas cuia. HeponcTBeHHOE cKpeluBaHue — ayTOpUIUHT.
Otnanénnas ruOpuam3anuss U e€ ycrnexw. VICKycCTBEHHBIH MyTareHe3 u
[IOJIyYEHHUE IOJUIUIONAOB. JIOCTMIKEHUS CEJEKIMM PACTeHHUM, XUBOTHBIX H
MHKPOOPTraHU3MOB

7.3

buorexHonorust kak oTpacib IPOU3BOJCTBA. ['€HHas WHXKEHepus. OTarlbl
coznanus pekomOuHanTHOM JIHK wm TpaHcrennslx opranum3moB. Kierounas
uHxeHepus. Kierounele  KynbTypbl. MUKpPOKJIOHAJIbHOE  Pa3MHOXKEHUE
pacrennil. KiloHMpoBaHME  BBICOKONPOAYKTHUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHU3MOB. OJKOJOrMuYeckne M 3tudeckue mnpodiembl. MO — renernyecku
MOJU(UIMPOBAHHBIE OPTaHU3MbI

11 KJIIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

11

1.2

DBOJTIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3Bomrouuu.  [lanmeoHTosnornueckue:  MOCIENOBATENBHOCTD
IIOSABJICHUA BHJIOB B MaJeOHTOJIOTHIECKOMN JICTOMMHUCH, HECPEXOAHEBIC (1)OpMI)I.
buoreorpaguyeckue: cxonctBo u paznuuue ¢ayH U (Qrop MaTepukoB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IU4Msi SIMOPHOHOB Pa3HbBIX BUIOB
MO3BOHOUYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHUE: TOMOJIOIMYHBIE, AaHAJIOTUYHBIE,
PYJMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXAaHU3MOB HAaACJIICACTBEHHOCTH H OCHOBHBIX MeTa0O0INIECKUX HYTefI Y BCEX
OpPraHHU3MOB

OomoumonHass  teopuss Y.  JlapBuna. Ilpeamnochbuik  BO3HHUKHOBEHUS
napBUHM3MA. JIBMOKYIIME CHIIBI 3BOJIIOLMM BUAOB 1o JlapBuHy (M30BITOUHOE
pa3sMHOXEHHE TIPU OTPAHUYEHHOCTH PECYPCOB, HEOIpeaeléHHass U3MEHYMBOCTD,
60pn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TOJOXKEHUS.
MukposBostorus. [Tonmymsiius kak eIMHUIA BUJIA U BOIIOIUU
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14

1.5

JBmwxyume cuibl ((pakTophl) SBONIOLMU BUIOB B Tpupoie. MyTalMOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYHMBOCTH. llomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3omsnus u murpanus. EcrecTBeHHbI 0TOOp — HanpaBIsIOIUi (akTop
sBoOMIOLU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. lIpumepsl
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMOp(03bl U HAMOALANTALINY.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHuecKoe

MaxkposBomtorusi.  Dopmbl  3BoJOLMU:  (UIETUYECKAas,  JUBEPreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BONIOIHMN

2.1

2.2

2.3

Bo3HuuknoBeHue u Pa3BUTHC )KU3HU Ha 3emie

JloHayuHble TIPEACTABIEHUS O 3apOKICHUU >KU3HU. HayuHble TUIOTE3bI
BO3HUKHOBEHMS >KM3HM Ha 3emuie: aObMOreHe3 W TaHCIepMUus. XUMHYECKas
3BOJIOLHUSA. ODKCIHEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKOH HBOJIIOIUU.
Havanbabie sTanel Ouosnorumdeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie
KJIETKU U UX 3BOIIOLKA. POPMHPOBAHUE OCHOBHBIX I'PYIII XKUBBIX OPTaHU3MOB

PasButue xu3zHm Ha 3emie mo spam u nepuonaM. Karapxeil. Apxelckas u
nporepo3oickas dpel. [lameo3oiickass spa u €€ NEepUOIbl: KEeMOPUNCKUH,
OPIOBUKCKUH, CHIYPUIMCKHI, JI€BOHCKUN, KaMEHHOYTOJbHBIM, IEPMCKUM.
Me3so30licKkas 3pa 1 €€ NepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiinozoiickass »9spa u e€ mepuoAbl:  TaJlEOTEHOBBI,  HEOTEHOBBIH,
AQHTPOIIOTCHOBBIA. XapaKTepUCTUKA KIMMaTa U TEOJOTUYECKHUX IPOIIECCOB.
OcCHOBHBIE ATaIbI YBOJIOLNUN PACTUTEIHHOTO U JKUBOTHOTO MUpa. ApOoMOP(O3bI y
pacTeHUW © KUBOTHBIX. [losiBIeHWE, paciBeT W BBIMHUPAHHE TPYII KUBBIX
OpraHu3MOB

Cucrema OpraH”u4eCcKOoro Mupa KakK OTpaKCHUC SBOJIIOIHNU. OcHOBHBIC
CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

2.4

2.5

2.6

DBonronus 4YejaoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mpencTaBieHUH O
MIPOUCXOXKIACHUU 4eJoBeka. MeToabl u3yueHHs aHTpornorenesa. CxojicTBa U
pa3nuyusl 4enoBeKa U )KUBOTHBIX. CHCTEeMaTHIECKOE MOJIOKEHHE YETIOBEKA.
JBwxyue cuibl (GpakTopbl) aHTponorenesza. HacinencTBeHHas M3MEHYMBOCTD U
€CTeCTBEHHbI 0TOOp. OOIIecTBEHHBIH 00pa3 >KWU3HU, W3TOTOBJIECHHUE OPYIUil
TPYyAa, MBIIIJICHUE, peYb

OcHOBHbBIE CTaAMM W BETBHU 3BOJIOLMU YEJIOBEKA: aBCTPAJONMMUTEKH, YenoBek
ymensiid, YenoBexk mnpsamoxomsamui, YenoBek Heanaepranbckuii, UYemoBek
pazymHbId. Haxolku MCKOmaembIX OCTAaHKOB, BPEMs CYIIECTBOBaHUS, 00JIacTh
pacrpocTpaHeHHst, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPY AU

Yenoseueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpONEoHIHas (eBpazuiickas),
HErpO-aBCTPaAION IHAS (9KBaTOpHANIbHASA), MOHTOJIOUHAS (a3marcko-
amepHuKaHcKast). YepTbl MPUCIIOCOOICHHOCTH MPEJICTABUTENIEH YEIOBEUECKUX pac
K yCIIOBUSIM cyliecTBoBaHUs. EnuHcTBO yenoBeueckux pac. Kputuka pacuzma

Opraau3Mbl 1 OKpy Karolas cpeaa

3.1

DKOJIOTHsI KaK Hayka. 3aJa4ydl W pas3Aesibl KOJOTMU. MeToabl 3KOJIOTHYECKHX
HCCIIeIOBaHMM. DKoIoTHYeckoe MUpoBo33penne. Cpeapl 00UTaHUsT OPraHU3MOB:
BOJIHAsI, HA3€MHO-BO3IYIITHAS, TOYBEHHAs, BHYTPHOPTraHW3MEHHAas

3.2

Oxonornueckue  ¢daktopel. Knaccudukarus — SKOJOTHYECKHX  (PaKTOpOB:
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3.3

3.4

3.5

4.1

4.2

4.3

4.4

4.5

abuoTtuyeckrne, OWOTHYECKHE M aHTPONOreHHbIE. JleiicTBHE HSKOIOrMYecKHX
(akTOpOB HAa OPraHU3MbI

AOunotnueckue (aKTOphl: CBET, TEMIeEparypa, BIaXHOCTh. DOTONEpHOAN3M.
[Ipucnocobnenus OpraHu3MOB K  JCHCTBUIO aOMOTHYECKUX  (hAaKTOPOB.
buonornyeckue puTmsl

buotuueckue Qaxtopbl. Buabl OMOTHYECKMX B3aWMOJEHCTBHIA: KOHKYpPEHIIHS,
XMIIHUYECTBO, MAapa3sUTU3M, MYyTyalu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBApTHPAHTCTBO),  aMEHCAIM3M,  HEHTpaim3M.  3Ha4eHHEe  OMOTHYECKHX
B3aUMOJICHCTBUHN IS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJHBIX COOOLIECTBAX

DKOJIOTHYECKHE XapaKTCPUCTHUKHU IIOITYJISIIUH. OCHOBHBIE IIoKa3aTecjinu
nomyJjsinuu: 4YUCJICHHOCTb, INUIOTHOCTH, POXAACMOCTb, CMCPTHOCTb, IIPHUPOCT,
MuUrpamnus. [[I/IHaMI/IKa YHUCJICHHOCTHU ITOIIYJIAIWH U eé peryjsinus

COO6H.I€CTBEI H 3KOJOTHYCCKHUE CUCTCMBI

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBEeHHAsA, Tpoduueckas (mmmeBas). Buabl-momuHantel. CBs3u B
onoleHo3e

Okonornyeckue cucreMbl (9kocucremsl). Ilonarue 006 »skocucreme U
ouoreoneno3e. @DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYICHTHI,
KOHCYMEHTBI, peiylleHTbl. KpyroBopoT BeIecTB M MOTOK SHEPTUHU B IKOCUCTEME.
Tpodpuueckue (nuieBble) ypOBHU O3KOcHcTeMbl. [luieBble Lienmu U CETH.
OcCHOBHBIE TOKa3aTelIM HKOCUCTEMBbI: Oumomacca, MPOAYKLHA. DKOJIOTHYECKUE
NUpaMHUIbl: MPOAYKIUH, YHUCICHHOCTH, Ouomaccel. (CBONCTBA 3KOCUCTEM:
YCTOMYHMBOCTB, CAMOpPETyJIAnus, passutue. Cykueccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMA XBOMHOTO WMIIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIOTr€HHbIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. Yp603KOCHCTEMBL.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak Qakrtop ycroumBocTH dKocucTteM. CoxpaHeHHe
OMO0JIOTNYECKOro pazHooOpa3us Ha 3emiie

VYuenue B.M. Bepnagckoro o Ouocdepe. I'panuiubl, cocTaB M CTPYKTypa
ouocdepsl. Kupoe BemectBo u ero ¢GyHkuuu. OcoOeHHOCTH OMOcdephl Kak
rno0anbHOM 3KocucTeMbl. J[MHamMuuyeckoe paBHOBecMe U oOpaTHas CBA3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKUE ITUKIBI JIEMEHTOB
(yraepona, azota). 30HaIbHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

YenoseuecTBO B Ouocdepe 3emian. AHTpONOreHHbIE M3MEHEHust B Ouocdepe.
['moGanpHBIE SKOTOTUYECKHUE TPOOIIEMBI.

OcHOBa  palMOHAJIBHOTO  YyNpaBJIEHUS TNPUPOJHBIMU pecypcaMH U HX
ucnoJsyib3oBanue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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* buonorus. 11 knacc. Ilaceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u nap.; [lox penakuueit
[Taceunuka B.B. Akunonepnoe obecto «M3narensctBo «IIpocsemenue»
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